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(54) Press machine 

(57) To eliminate the need for manual input of tool 
information to a control apparatus which is otherwise 
required to replace a cartridge, thereby reducing the 
time required to arrange for replacement of cartridges 
and avoiding input errors. The present invention is 
applied to a punch press in which a cartridge (6) on 
which a plurality of tools (7,8) are mounted is replaced 
for processing. The punch press includes a control 
means (4) for controlling a press machine body (1) and 
a tool information storage means (15) for storing plural 
pieces of tool information (Da.Db) and tool identification 
information (P) on each of the tools (7,8) in such a way 
that the pieces of information mutually correspond, it 
also includes a cartridge replacement input means (17) 
fa inputting the tool identification information (P) to the 
control means (4). The control means (4) has an identi- 
fication means (20) for using the input tool identification 
information (P) to identify the tool information (D) on the 
plurality of tools (7,8) stored in the tool information stor- 
age means (15). 
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Description 

Field of the Invention 

[0001] The present invention relates to a press 5 
machine such as a cartridge type punch press wherein 
a cartridge a which a plurality of tools are mounted is 
replaced for processing or a turret type punch press 
etc.. 

10 

Background of the Invent on 

[0002] Cartridge type or turret type punch presses are 
sheet metal processing machines that are able to deal 
with various processes trough replacement of tools as is 
appropriate. However, it is currently essential to input 
tool parameters in parallel with the replacement of tools 
in order to meet demands for increased speed, 
improved quality and reduced rose There are also 
growing needs concerting the vrionnation required to 20 
manage tool history (wear) 

[0003] The inputting of the tool parameters mast be 
carried out for each tool and vwoiwt a large amount of 
information, and thus requres substantial time In addi- 
tion, these parameters are mar**!? irput, resulting in 25 
frequent errors. In particular, m a punch press such as a 
press machine including an automatic cartridge 
replacement apparatus in whch a large number of tools 
are replaced at a time, the input -output process 
required for the tool parameters and faster y may reduce 30 
productivity. 

[0004] It is an object of the present invention to pro- 
vide a press machine that efcmnates the needs for the 
manual input of tool information to a control apparatus 
which is otherwise required to lepiace tools, thereby 35 
avoiding input errors. It is another object of the present 
invention to enable tools to be s*nply monitored for 
wear. It is yet another object of the present invention to 
enable tool information to be smpiy managed. 

40 

Summary of the Invention 

[0005] A press machine accordng to the present 
invention is described with reference to Figure 1 corre- 
sponding to the embodiment. 45 
[0006] The press machine comprises a press 
machine body including a tool holder on which a plural- 
ity of tools are mounted in order to process workpiece 
such as metal plate, and a control means for controlling 
the press machine body. It also comprises a storage so 
means for storing tool information and toot identification 
information for each tool in such a way that the pieces of 
information mutually correspond, and an input means 
for inputting the tool identification information, wherein 
the control means includes an identrfcation means for 55 
identifying the stored tool information on the tools based 
on the input tool identification information. 
[0007] According to this configuration, when, for 


example, the tool holder is replaced in order to replace 
the tools, the input means inputs the tool identification 
information to a storage section in the control means. 
Based on the input tool identification information, the 
identification means in the control means identifies the 
tool information on the tools stored in the tool informa- 
tion storage means. Thus, the tool information required 
for processing can be obtained without any need for 
manual inputting of tool information to the control appa- 
ratus which is conventionally required to replace tools, 
that is, a cartridge. This configuration also avoids input 
errors made by an operator. 

[0008] In the above configuration, the tool information 
comprises information on the types and history of the 
tools, and the tool history information may comprise the 
number of punches using the tool. The control means 
includes a history rewrite means for counting the 
number of punches to rewrite the tool history informa- 
tion in the tool information stored in the storage means. 
According to this configuration, the history of the individ- 
ual tool, as indicated by the number of punches, is 
rewritten in response to the operation of a punch press. 
Consequently, the tools can be simply monitored for 
wear. In these configurations, the tool identification 
information may comprise numbers specific to the indi- 
vidual tools, enabling topi information to be managed 
easily. 

Brief Description of the Drawings 
[0009] 

Figure 1 is a block diagram showing a conceptual 
configuration of a press machine according to one 
embodiment of the present invention. 
Figure 2 is a flowchart of the control operation of 
the press machine. 
Figure 3 is a top view of a cartridge. 
Figure 4 is a block diagram showing a conceptual 
drawing of a press machine according to a pro- 
posed example. 

Detailed Description of the Preferred Embodiments 

[0010] One embodiment of thr present invention is 
described with reference to Figures 1 and 3. The press 
machine shown in these figures is a cartridge type 
punch press, wherein a cartridge 6 on which a plurality 
of tools 7, 8 are mounted is replaced for processing. 
The machine is mainly composed of a press machine 
body 1 that processes a workpiece W using at least one 
cartridge 6, a cartridge magazine 2, a cartridge replace- 
ment apparatus 3, a control means 4 for the press 
machine body 1 and a cartridge replacement control 
means 5. 

[001 1] The press machine body 1 process the work- 
piece W using a vertical pair of cartridges 6, 6 acting as 
a tool holder. The vertical pair of cartridges 6 have a plu- 


3 W EP0 927 600A1 


rality of tool stations T (Figure 3), with a punch tool 7 or 
a die tool 8 mounted on each of the tool station T. The 
tool stations T have station numbers T1, T2 respec- 
tively. The vertical pair of cartridges 6 are supported so 
as to move bask and forth along vertical guides 10, 10 5 
provided in a press frame 1a. and are moved by a car- 
tridge driving apparatus 11 so as to be indexed at a 
position at which any tool 7 or 8 is opposed to a press 
head 9. The press head 9 has a ram that heats the 
punch tool 7 and a punch drive source that drives the w 
ram. The punch drive source may be mechanical or 
hydraulic, but in this example, comprises a servo motor. 
The workpiece W is moved by a workpiece feeding 
apparatus 12 on a table (not shown in the drawings) in 
the moving direction of the cartridges 6 and the direc- 75 
tion perpendicular thereto. 

[0012] The cartridge magazine 2 houses a plurality of 
vertical pairs of cartridges 6. The cartridge replacement 
apparatus 3 replaces the vertical pair of cartridges 6 
between the press machine body 1 ad the cartridge 20 
magazine 2. The cartridge replacement apparatus 3 is 
controlled by a cartridge replacement control means 5 
comprising an NC apparatus. 

[0013] The control means 4 controls the press 
machine body 9 according to a processing program 14 25 
and is composed of a computerized NC ("Numerically 
Controlled! apparatus and a programmable controller. 
A press body control section 13 provided in the control 
means 4 is a means for outputting processing instruc- 
tions to the press machine body 1 instructing it to drive 30 
the press head 9, the cartridge driving apparatus 11. 
and the workpiece feeding apparatus 12. The control 
means 4 has a currently-used-tool information storage 
means 19 for storing parameters for a tool currently 
used for punching, and the press body control section 35 
13 controls the speed at which the press head elevates 
and lowers the ram, according to tool information such 
as the tod parameters stored in the currently-used-tool 
information storage means 19. 

[0014] The punch press according to this embodi- 40 
ment, having the above configuration, registers tool 
information such as tool parameters and history in a tool 
information storage means 15 together with tool num- 
bers. To replace a cartridge, the cartridge replacement 
input means 1 7 inputs only a tool identification informa- 45 
tion R This reduces the time required to replace car- 
tridge and prevents input errors. Specifically, in addition 
to the tool information storage means 15 and the car- 
tridge replacement input means 17, the punch press 
includes in the control means 4, a correspondence so 
information storage section 18, an identification means 
20, a punch-times count means 21, and a history 
rewrite means 22, and also includes a station/tool corre- 
spondence information storage means 16 as described 
below, ss 
[0015] The tool information storage means 15 stores 
plural pieces of tool information D and plural pieces of 
tool identification information P for each tool 7 or 8 in 


such a way that the pieces of information mutually cor- 
respond, and stores such information for all tools 7 and 
8 used for at least one press machine. The tool informa- 
tion storage means 15 is a database that may be pro- 
vided in a storage means installed in the control means 
4, or that may be provided separate from the control 
apparatus 4 or the press machine body 1 by connecting 
the storage means 15 to the apparatus 4 or the body 1 
through signal transmission paths. The tool information 
storage means 15 may be provided in, for example, the 
cartridge replacement control means 5, a memory for a 
exclusive tool management computer, or a press 
machine of the same type that is installed in the same 
factory. The tool information storage means 15 is con- 
stantly linked with the control means 4 to enable reads 
and writes as required. 

[0016] The tool identification information P is informa- 
tion specific to a set of tools (in this example, the punch 
tool 7 and the die tool 8, but H a separate stripper is pro- 
vided, the set includes the punch tool 7, the die tool 8, 
and the stripper), and is given as tool numbers. The tool 
identification information P, comprising tool numbers, is 
set in such a way that the numbers are not duplicated 
within the same machine or the same factory. 
[0017] The tool numbers are not only added virtually 
to the tools 7 and 8 but also added physically so as to be 
recognized by some method. For example, they are 
marked on the surface of the tools 7 and 8 so that a tool 
replacement operator can visually recognize them, or 
are provided on the tools 7 and 8 using bar codes or 
memory chips so as to be electronically recognized. 
[0018] The tool information D comprises tool type 
information Da, Db and tool history information Dc. The 
tool type information Da, Db is generally called" tool 
parameters" and comprises in this example, information 
Da on the shape of the tool (shape and size) and infor- 
mation Db on the form of the tool indicating the use of 
shear. Other tool type information may include clear- 
ance and the type of the stripper. 
[0019] The information Dc on the history of the tool 
denotes the number of punches executed using the tool 
7 or 8. 

[0020] To replace the cartridge, the cartridge replace- 
ment input means 17 inputs the tool identification infor- 
mation P to the control means 4 each time the tool is 
replaced. In this example, the cartridge replacement 
input means 17 inputs to the control means 4, sta- 
tion/tool correspondence information U for a single car- 
tridge that indicates the station numbers T1, T2, ... of 
the cartridge 6 and the corresponding tool identification 
information P1 , P2, ... on the tools 7 and 8 installed on 
the tool stations T The cartridge replacement input 
means 1 7 may be an input means such as a keyboard 
from which the operator manually inputs data, but in this 
example, the station/tool correspondence information U 
is read from the station/tool correspondence storage 
means 1 and input to the control means 4. 
[0021] The station/tool correspondence information 
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storage means 16 stores the station/tool correspond- 
ence information U, and comprises, for example, a stor- 
age medium such as memory chip or a card which is 
provided on the individual cartridge 6. The storage 
medium may be fixed to the cartridge 6 or may be 5 
detached therefrom. In addition, the station/tool corre- 
spondence information storage means 16 is controlled 
separately from the cartridge 6 and may be provided in 
a storage means for a computer. It may be provided in, 
for example, the cartridge replacement control means 5 10 
or a storage means for a tool management computer. 
[0022J The correspondence information storage sec- 
tion 18 provided in the control means 4 is a means for 
storing the stattonAool correspondence information U 
input ft om the cartridge replacement input means 1 7. is 
[0023] An tderitrf icatkxi means 20 uses the tool iden- 
tification information P input from the cartridge replace- 
ment input means 17 in order to identify the tool 
information O on the piuralrty of tools 7 and 8 stored in 
the tool ^formation storage means 1 5. In this example, 20 
the identification means 20 uses the tool identification 
information P in the statKXiAool correspondence infor- 
mation U stored m the correspondence information stor- 
age section 18 in order to identify the tool information D 
in the tool information storage means 15. 25 
[0024J The punch-times count means 21 counts the 
number of times that each of the tools 7 and 8 on the 
cartridge 6 used in the press machine body 1 has been 
actually punched by the press head 9. The number of 
punching times is counted in a predetermined process- 30 
ing unit. For example, the count value may be cleared 
each time the tools 7 or 8 (the tools used for punching) 
that is handled by the press head 9 are replaced, or 
alternatively, the count value for each of the tools 7 and 
8 may be accumulated until the processing of a single 35 
workpiece W is finished. Finally, the count value for 
each of the tools 7 and 8 may be accumulated until the 
cartridge 6 tn the press machine body 1 is replaced. The 
history rewrite means 22 writes the number of punching 
times stored in the tool information storage means 1 5 as 40 
the tool history Dc based on the number of punching 
times counted by the punch-times count means 21. 
Rewrite timings are based on the counting unit used by 
the punch-times count means 21 . 
[0025] The operation of the above configuration is 45 
described with reference to the flowchart in Figure 2. 
First, as a preliminary step, the tool identification infor- 
mation (tool numbers) P on the tools 7 and 8 are regis- 
tered in the tool information storage means 15, and 
parameters constituting the tool information D are input so 
to the storage means 15 (step S1). In addition, the tools 
7 and 8 are mounted on each cartridge 6 that is pro- 
vided in the cartridge magazine 2 (S2). 
[0026] When the cartridge in the press machine body 
1 is replaced, the cartridge replacement input means 17 55 
inputs the station/tool correspondence information U to 
the correspondence information storage section 1 8 as a 
input of tool numbers (S3). 


[0027] Prior to punching, the processing program 14 
specifies the station number T1 , T2, ... as a tool instruc- 
tion 1 4T (S4). In response to the tool instruction 1 4T, the 
control means 4 uses the press machine body control 
section 13 to control the indexing of the tools in the 
press machine body 1 , and recognizes the tool identifi- 
cation information P in the station/tool correspondence 
information U stored in the correspondence information 
storage section 18. The control section then uses the 
tool identification information P to identify the corre- 
sponding tool information D in the tool information stor- 
age means 15, and loads the information (tool 
parameters) Da and Db on that tool type in the cur- 
rently-used-tool information storage means 19. When, 
for example, the tool instruction 14T from the process- 
ing program 14 is for (T1), a tool number P1 is identified 
from the station/tool correspondence information U, and 
based on this number PI , tool information D indicating 
4>6 and no shear" is obtained from the tool information 
storage means 15. The press machine body control 
section 13 uses each of the tool parameters in the tool 
information D loaded in the currently-used tool informa- 
tion storage means 19 in order to output a processing 
instruction such that punching can be optimally control- 
led. For example, a curve denoting the variation of a 
punch stroke speed is control led according to the cor- 
responding tool parameter. 

[0028] Once predetermined processing has been fin- 
ished, the numbers of punching times counted by the 
punch-times count means 21 for the individual tools 7 
and 8 during the processing are added to the tool his- 
tory Dc of the corresponding tool numbers P in the tool 
information storage means 15. This addition, that is, 
rewrite is executed by the history rewrite means 22. The 
operation or processing from the mounting of the tools 
on the cartridge 6 (S2) through the addition of the 
number of punching times (S5) is repeated. The mount- 
ing of the tools on the cartridge 6 (S2) is executed only 
when required, and the process normally returns from 
the addition of the number of punching times (S5) to the 
replacement of the cartridge (S3). The tool history infor- 
mation Dc stored in the tool information storage means 
15 can be read out as required, thereby enabling the 
tools 7 and 8 to be monitored for wear. 
[0029] This press machine requires only the tool iden- 
tification information P (specifically, the station/tool cor- 
respondence information U) to be input in order to 
replace the cartridge. It can optimize processing using 
appropriate tool parameters and control wear to the 
tools 7 and 8 by monitoring the tool history, without any 
need to manually input to the control means 4, tool 
parameters such as shape, size, and type and/or tool 
information D such as the tool history Dc. 
[0030] Figure 4 shows a proposed example of a press 
machine. This example is the embodiment shown in 
Figure 1 wherein the tool information storage means 15 
is substituted by a tool information storage means 15A 
that stores the tool identification information P and tool 
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information D tor each cartridge. In a store region R that 
stores the tool identification information P and tool infor- 
mation D for each cartridge, the information on the tools 
7 and 8 installed on the respective stations T on the car- 
tridge 6 is stored in such a way as to correspond to the 5 
station numbers T1 , T2 .... The number of store regions 
R for the respective cartridges is preferably set larger 
than the number of cartridges provided in a single press 
machine. In addition, one of the store regions R stores 
the tool identification Information P and tool information 
D on the tools 7 and 8 that are not mounted on the car- 
tridges 6 in such a way that the pieces of information 
mutually correspond. A cartridge replacement input 
means 17A inputs cartridge numbers K1, K2, ... to the 
control means 4. A correspondence information storage 
section 18A in the control means 4 is a region in which 
the input cartridge numbers are stored. 
[0031] According to this proposed example, in 
response to the tool instruction 14T from the processing 
program 14 (Figure 1), the identification means 20 uses 
the cartridge number in the correspondence information 
storage section 18A to select from the station numbers 
T1, T2, ... in that store region R of the tool information 
storage means 15A which belongs to the corresponding 
cartridge number, and loads the currently-used-tool 
information storage means 19 with the tool information 
D identified by the tool identification information P for 
the selected station numbers T1 , T2 The other con- 
figuration and functionality of the proposed example are 
the same as in the embodiment shown in Figures 1 to 3. 
The tool history information Dc in the tool information 
storage means 15A is rewritten by the history rewrite 
means 22 as described above. 
[0032] In the proposed example, a large amount of 
tool information D is divided for each cartridge unit (for 
example, the number of tools is about 1 2 to 30) for man- 
agement, thereby enabling fast and easy retrievals and 
modifications. The simple input of the cartridge number 
enables the rewrite of tool information D such as the tool 
parameters Da and Db, which is required when replac- 
ing the cartridge. 

[0033] In addition, the tool information D on the tools 
7 ad 8 used for processing can be distinguished from 
the tool information D on the tools 7 and 8 not used for 
processing, using the cartridge numbers, thereby ena- 
bling the tool information D on the tools 7 and 8 not used 
fa processing to be rewritten safely. This configuration 
allows external arrangements to be dealt with during 
processing and enables the tool information D in the 
tool information storage means 15A to be changed dur- so 
ing processing. 

[0034] In addition, if the set number of store regions R 
for the respective cartridges is larger than the capacity 
of the cartridge in the press machine, the following 
advantage is also obtained. A new store region R must ss 
be created each time cartridges having a new tool lay- 
out are introduced, but with a relatively large available 
capacity, the needs for re-entry of information is elimi- 


nated in the reuse of a previously created tool layout. 
[0035] Although the above embodiment and the pro- 
posed example control the punch tool 7 and the die tool 
8 as a set, the tools 7 and 8 may be individually control- 
led. In this case, for example, in the above embodiment, 
the tool identification information P is specific to each of 
the tools 7 and 8. and the tool information storage 
means 15 stores the tool information D on each of the 
tools 7 and 8 so as to correspond to the tool identifica- 
tion information P. The station/tool correspondence 
information U indicates the station numbers and the cor- 
responding tool identification information on the punch 
tool 7 and the die tool 8. 

[0036] The current die management usually manages 
punch tool and die tool as a set, but in relation to 
processing thicknesses of workpieces, only the die is 
replaced with one having a different clearance to the 
punch which must remain unchanged. In such a case, 
the punch tool 7 and the die tool 8 must be individually 
managed. 

[0037] In addition, although the above embodiment 
has been described in conjunction with the application 
to the cartridge type punch press, the present invention 
is applicable to various other press machines such as 
turret type punch presses. 

[0038] The present press machine includes the stor- 
age means for storing the tod information and tool iden- 
tification information on each tool and the input means 
for inputting the tool identification information, and the 
control means has the identification means for identify- 
ing the stored tool information on the plurality of tools 
based on the input tool identification information. This 
configuration obviates the needs for manual input of tool 
information to the control apparatus which is otherwise 
required to replace the tool, thereby reducing the time 
required to arrange for the replacement of the tool and 
also avoiding input errors. 

[0039] If the tool information consists of the tool type 
information and the tool history information, the tool his- 
tory information indicates the number of times that the 
tool has been punched, and the control means causes 
the history rewrite means to rewrite the tool history 
information in the tool information stored in the storage 
means, then the history of the tools can be read out and 
thus the tools can be simply monitored for wear. 
[0040] In addition, if the tool identification information 
is specific to the individual tools, the tool information can 
be further simply managed. 

Claims 

1. A press machine characterized in that it comprises 
a press machine body including a tool holder on 
which a plurality of tools are mounted in order to 
process workpieces; a control means for controlling 
the press machine body; a storage means for stor- 
ing tool information and tool identification informa- 
tion for each tool in such a way that the pieces of 
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information mutually correspond; and an input 
means for inputting said tool identification informa- 
tion, wherein said control means includes a identifi- 
cation means for identifying the stored tool 
information for the plurality of tools based on the 5 
input tool identification information. 

2. A press machine as in claim 1 characterized in that 
said tool information comprises information on the 
types and history of the tools, said tool history infor- 10 
mation comprising the number of punches using 
the tool, said control means including a history 
rewrite means for counting the number of punches 
to rewrite the tool history information in the tool 
information stored in said storage means. 15 


A press machine as in daim 1 or claim 2 character- 
ized in that said tool identification information com- 
prises numbers specific to the individual tools. 


20 


4. A press machine as in any one of claims 1 to 3 
characterized in that said tool holder can be 
replaced and in that when the tool bolder in the 
press machine body is replaced with a new one. 
said input means inputs to said control means, tool 25 
identification information on a plurality of tools held 

on the newly replaced tool holder. 

5. A press machine as in any one of claims 1 to 4 
characterized in that it comprises a magazine in 30 
which said plurality of tool holders are housed; and 

a tool holder replacement means provided between 
said magazine and said press machine body that 
executes punching using at least one tool bolder, in 
order to replace the tool bolder. 35 

6. A press machine as in any one of claims 1 to 5 
characterized in that said input means inputs to 
said control means, said toot identification informa- 
tion and station information for the tool holders on 40 
which the tools are held, the identification means in 
said control means identifying said tool identifica- 
tion information based on the station information 
described in a processing program and identifying 

the tool information stored in said storage means. 45 

7. A press machine as in any one of claims 1 to 6 
characterized in that said control means controls 
punching according to the tool information identified 

by the Identifying means. so 

8. A press machine as in claim 7 characterized in that 
said control means controls the punching speed 
according to said tool information. 
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